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uSuksizkS|ksfxdh vkSj uSukseSVsfj;y fo"kkärk
vkyksd dqekj ik.Ms;] dfork nwcs ,oa pUnz eksgu frokjh
uSukseSVsfj;y fo"k foKku lewg] lh,lvkbZvkj&Hkkjrh; fo"k foKku vuqla/kku laLFkku
fo"kfoKku Hkou] 31] egkRek xk¡/kh ekxZ] y[kuÅ 226 001 ¼mÙkj izns'k½
lkjka'k % uSuksizkS|ksfxdh] vuqla/kku vkSj uokpkj dk ,d ,slk {ks=k gS ftldk laca/k vke rkSj ij] ijek.kqvksa vkSj v.kqvksa ds iSekus ij inkFkks± vkSj midj.kksa ds
fuekZ.k ls gSA uSuksizkS|ksfxdh dks ÅtkZ [kir dh n{krk dks fodflr djus] i;kZoj.k dks lkQ djus esa enn djus vkSj izeq[k LokLF; leL;kvksa dks gy djus esa l{ke
ekuk tkrk gSA ekuk tkrk gS fd ;g dkQh de ykxr ij fofuekZ.k mRiknu esa cM+s iSekus ij o`f) djus esa Hkh l{ke gSA fofHkUUk {ks=kksa esa uSuksizkS|ksfxdh }kjk
fd, x, u, vkSj vf}rh; vuqiz;ksxksa us bls bruk yksdfiz; cuk fn;k gS fd vkt nSfud thou ds yxHkx lHkh igyqvksa esa bls ykxw fd;k tk jgk gSA gkykafd
uSuksd.kksa ds NksVs vkdkj vkSj cM+s lrg {ks=kQy ds dkj.k] buesa dqN csgn mi;ksxh vkSj fof'k"V xq.k lekfgr gksrs gSa tks bUgsa tSfod iz.kkfy;ksa ds lkFk ijLij
fØ;k ij vuisf{kr vkSj vizR;kf'kr ifj.kkeksa ds dkj.k vkSj vf/kd lfØ; cukrk gSA uSuksd.kksa dh ck;ksdkbuSfVDl cM+s d.kksa ls vyx gksrh gSA 'okl ysus ij]
os 'olu iFk ds lHkh {ks=kksa esa dq'kyrkiwoZd tek gksrs gSa( os fof'k"V j{kk ra=k ls cpus esa l{ke gSa( vkSj fofHkUUk ekxks± vkSj ra=k ¼,aMkslkbVksfll vkSj VªkaftVksfll½
ds ek/;e ls 'olu iFk ls ckgj LFkkukarfjr gks ldrs gSaA fufeZr uSukseSVsfj;y ds dbZ rjhdksa ls i;kZoj.k esa izos'k djus dh laHkkouk gSA bu uSukseSVsfj;y esa ls
dqN dk cM+h ek=kk esa mRiknu fofuekZ.k] izokg o <qykbZ vkSj gSaMfyax ds nkSjku Nydko ls i;kZoj.k rd igqapus dh laHkkouk c<+ x;h gSA mudk mi;ksx dkWLeSfVDl
vkSj luLØhu tSls O;fäxr izlk/ku mRiknksa esa fd;k tk jgk gS vkSj blfy, miHkksäk mRiknksa esa fujarj mi;ksx ls ;s okrkoj.k esa izos'k dj ldrs gSaA pwafd budk
bLrseky Vk;j] lksyj lsy vkSj dbZ vU; mRiknksa esa fd;k tk jgk gS] vr% ;g Kkr djuk Hkh vfr vko';d gS fd buesa ls dqN lkexzh mi;ksx dh vof/k ds nkSjku
ckgj fudy ldrh gS ;k f?kl ldrh gS fd ughaA bUgsa fMLikstscy lkefxz;ksa tSls fQYVj vkSj bysDVªkWfuDl esa Hkh bLrseky fd;k tk jgk gS vkSj blfy, ySaMfQy
vkSj fuiVku ds vU; rjhdksa ds ek/;e ls ;g i;kZoj.k rd igqap ldrs gSaA tyh; i;kZoj.k esa uSukseSVsfj;y dh fu;fr dbZ tSfod@,ck;ksfVd izfØ;kvksa tSls
?kqyu'khyrk@QSyko'khyrk ds dkj.k ikfjfLFkfrd ra=k esa  uSukseSVsfj;y ,oa izkÑfrd@ekuotfur jlk;uksa ds chp ijLij fØ;k dks fu;af=kr djrk gSA uSuksVsDuksykWth
dk rsth ls c<+rk {ks=k] bathfu;j uSuks&lkexzh ds fy, 'olu] varxzZg.k] Ropk ds }kjk vkSj batsD'ku ds ek/;e ls ,d u, fo"kkärk lzksr cuus dh laHkkouk gSA
uSuksd.kksa ls mRiUUk ikfjfLFkfrd tksf[ke] lqj{kk vkSj laHkkfor [krjksa ds ckjs esa tkudkjh dh rRdky vko';drk gSA bathfu;j uSuksd.kksa dh lqj{kk dk vkdyu
djus esa mfpr vkSj izklafxd lkanzrk] thoksa esa c<+s gq, izHkkoksa dh laHkkouk vkSj laHkkfor okaNuh; izHkkoksa ds ykHk Hkh 'kkfey gSaA vutkus esa i;kZoj.k ds feêh
vkSj ikuh esa uSukseSVsfj;y dh Hkkjh ek=kk Qsadus ls igys] gesa bldh ?kqyu'khyrk o vi?kVu dh tkap djus dh vko';drk gS] ftlls bathfu;j uSukseSVsfj;y ls
lqj{kk ij vk/kkjHkwr tkudkjh LFkkfir dh tk ldsA
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Abstract
Nanotechnology, a field of research and innovation concerned with building 'things' - generally, materials and devices - on the scale of atoms and
molecules. Nanotechnology is hailed as having the potential to increase the efficiency of energy consumption, help clean the environment, and
solve major health problems. It is said to be able to massively increase manufacturing production at significantly reduced cost. The new and
unique applications offered by nanotechnology in diverse areas have made it so popular that it is being applied today in almost all aspects of daily
life. Although the small size and subsequent larger surface area of nanoparticles endow them with some highly useful and specific properties, it
also renders them more active leading to unexpected and unanticipated consequences on interaction with biological systems. The biokinetics of
nanoparticles are different from larger particles. When inhaled, they are efficiently deposited in all regions of the respiratory tract; they evade
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specific defence mechanisms; and they can translocate out of the respiratory tract via different pathways and mechanisms (endocytosis and
transcytosis). Some of these nanoparticles not only possess inflammatory and pro-oxidant potential for biological systems, but also have antioxidant
activity, which can explain early findings showing mixed results in terms of toxicity of nanoparticles to environmentally relevant species. Manufactured
nanomaterials are likely to enter the environment for several reasons. Some are and others will be produced in tons, and any material produced
in such mass quantities is likely to reach the environment from manufacturing effluent or from spillage during shipping and handling. They are
being used in personal-care products such as cosmetics and sunscreens and can therefore enter the environment on a continual basis from
washing off of consumer products. They are being used in electronics, tires, fuel cells, and many other products and it is still unknown whether
some of these materials may leak out or be worn off over the period of use. They are also being used in disposable materials such as filters and
electronics and may therefore reach the environment through landfills and other methods of disposal. The fate of nanomaterials in aqueous
environment is controlled by many biotic/abiotic processes such as solubility, interactions between the nanomaterials and natural/anthropogenic
chemicals in the ecosystem. Although humans have been exposed to airborne nanosized particles throughout their evolutionary stages but such
exposure has increased dramatically over the last century due to anthropogenic sources. The rapidly developing field of nanotechnology is likely
to become yet another source of toxicity through inhalation, ingestion, skin uptake, and injection of engineered nano-materials. Information about
ecological risk, safety and potential hazards is urgently needed. Additional considerations for assessing safety of engineered nanoparticles include
careful selections of appropriate and relevant doses/concentrations, the likelihood of increased effects in a compromised organism, and also the
benefits of possible desirable effects. Before unknowingly dumping a huge amount of dangerous nanomaterials into the environment, we need to
investigate the solubility and degradability of engineered NPs in soils and waters, to establish baseline information on their safety.
izLrkouk
uSuksizkS|ksfxdh vusd izkS|ksfxdh ,oa m|ksx {ks=kksa tSls lwpuk
izkS|ksfxdh] lSU; lqj{kk] vkS"kf/k] ifjogu] ÅtkZ] [kk| lqj{kk]
,oa  i;kZoj.k foKku] ,oa  vusd vU; {ks=kksa esa vf/kd
mi;ksxh cukus] mUUkfr'khy cukus] ;gka rd fd vkewy ifjorZu
djus esa Hkh lgk;rk dj jgh gSA uSuksizkS|ksfxdh dk mi;ksx
djds] lkexzh dks izHkkoh <ax ls etcwr] gYdk] vf/kd fVdkÅ]
vf/kd izfrfØ;k'khy] vf/kd Nyuh ¼lho½ ;k Js"Brj fo|qr
daMDVj ,oa vusd vU; fo'ks"krkvksa okyk cuk;k tk ldrk
gSA ljdkjh] m|ksx ,oa lkoZtfud lewgksa esa uSukslqj{kk ¼uSuksls+Vh½
eqíksa ds izfr tkx:drk ds lkFk bathfu;MZ  uSukseSVsfj;y ,oa
uSuksizkS|ksfxdh vuqiz;ksxksa dk rhoz xfr ls  fodkl gks jgk gSA
uSuksizkS|ksfxdh ds vuqiz;ksx % uSuksizkS|ksfxdh ,d mHkjrh gqbZ
rduhd gS tks O;kid :i ls fofu;ksx ds fofHkUUk {ks=kksa esa
rduhdh lek/kku vkSj vkfFkZd :i ls lQy mRikn iznku
djrh gSA
fnu&izfrfnu dh lkexzh ,oa izfØ;k,a % QSfczd dh cká ijr
ds mipkj vFkok uSuksLdsy ;ksx'khy ¼,fMfVo½ O;fäxr 'kjhj
dop esa gYds izk{ksfid ¼cSfyfLVd½ ÅtkZ fo{ksi.k iznku dj
ldrs gSa] ;k ÖkqfjZ;k¡] /kqa/kykiu] ,oa cSDVhfj;k o`f) dk izfrjks/k
djus esa mudh lgk;rk dj ldrs gSaA fu"iknu ¼iQ+kWes±l½ esa
lq/kkj ds fy, uSuksLdsy lkexzh dks fofHkUUk izdkj ds O;fäxr
ns[kHkky mRiknksa esa Hkh lfEefyr fd;k tk jgk gSA /kwi ls
lqj{kk iznku djus ds fy, /kwijks/kh ds :i esa uSuksLdsy VkbVsfu;e
MkbvkWDlkbM ,oa  ftad vkWDlkbM dk mi;ksx o"kks± ls fd;k
tk jgk gS tcfd Ropk ij vn`'; jgrs gSaA p'es] dEI;wVj ,oa
dSejk fMLIys] f[kM+fd;ka] ,oa vU; lrgksa ij uSuksLdsy fQYesa
mUgsa ikuh ,oa vo'ks"k&izfrjks/kh] ijkorZujks/kh ¼,aVhfj¶ysfDVo½]
Lo&lQkbZ] ijkcSaxuh ;k vojä izdk'k ¼baÝkjsM½] ,aVhQksx]
,aVhekbØksfc;y] LØSp&izfrjks/kh] ;k fo|qr izokgdh; izfrjks/kh
cuk ldrs gSaA eksVj okgu mRiknksa esa uSuks&bathfu;j lkexzh esa
mPp 'kfä fjpktsZcy cSVjh flLVe( rkieku fu;a=k.k gsrq
FkeksZbysfDVªd lkexzh] de jksfyax izfrjks/k okys Vk;j lfEefyr
gSaA e'khu ds iqtks± gsrq uSuksLVªDpMZ fljsfed dksfVaXl ikjaifjd
fo;j&izfrjks/k dksfVaXl dh rqyuk esa vf/kd dBksj gksrh gSA
uSuks VsDuksykWth&;qä yqfczdsaV~l ,oa batu vkWby Hkh iqtks± dh
VwV&QwV ,oa f?klkbZ dks de djrs gSa8A ikWyhej fefJr lkefxz;ksa
esa uSuksLdsy ;kstd¼,fMfVo½ cslckWy cSV] Vsful jSdsV] lkbfdy]
eksVjlkbfdy gSyesV] vkWVkseksckby ikV~lZ] lkeku] ,oa ikoj
Vwy gkmflax esa mi;ksx fd, tk jgs gSa] ftlls ;s  gYds] dBksj]
fVdkÅ ,oa  yphys  gks tk,¡11A
bysDVªk W fuDl ,oa lwpuk izk S|k sfxdh vuqiz;k sx ¼vkbZVh
,fIyds'kUl½ % uSuksizkS|ksfxdh us daI;wfVax ,oa bysDVªkWfuDl dh
cM+h izxfr esa egRoiw.kZ ;ksxnku fn;k gS] ftlls NksVs ,oa vf/kd
iksVsZcy flLVe gksrs gSa tks fd rhozrk ls cM+h ls cM+h ek=kk esa
lwpuk@tkudkjh@MkVk dk izca/ku ,oa HkaMkj.k dj ldrs gSaA
VªkaftLVj] ewy fLop tks fd lHkh vk/kqfud dEI;wfVax dks l{ke
cukrs gSa] uSuksizkS|ksfxdh ds ek/;e ls vkdkj esa y?kq ls vfr&y?kq
gks x, gSaA 'krkCnh ds var esa] ,d lkekU; VªkaftLVj vkdkj esa
130 ls 250 uSuksehVj FkkA 2014 esa baVsy us 14 uSuksehVj ds
VªkaftLVj cuk;k] fQj vkbZch,e us 2015 esa igyk VªkaftLVj
lkr uSuksehVj dk cuk;k] rFkk fQj ykWjsal cdZys us'kuy ySc us
36 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk  o"kZ 27 vad ¼1&2½ twu ,oa fnlEcj 2019
2016 esa ,d uSuksehVj ds VªkaftLVj dks iznf'kZr fd;kA yhM&vk/kkfjr
lksYMj ds fodYi ds :i esa lqjf{kr] lLrk ,oa  vf/kd
fo'oluh; uSuksikfVZdy rkack lLisa'ku fodflr fd;k x;kA
fpfdRlk ,oa LokLF; ns[kHkky vuqiz;ksx % uSuksizkS|ksfxdh]
fpfdRldksa gsrq orZeku esa miyC/k fpfdRlk midj.k] Kku ,oa
mipkj dks c<+k jgh gSA uSuksesfMflu] vkS"kf/k] jksx dh jksdFkke
ds fy, lVhd lek/kku rS;kj djus gsrq tSfod&?kVuk ds
izkÑfrd iSekus ij izkIr djus] funku] ,oa  mipkj esa
uSuksizkS|ksfxdh ds vuqiz;ksx dk mi;ksx djrh  gSA vuqiz;ksxksa us
U;wfDyd ,flM ds yf{kr vuqØeksa dh igpku gsrq lksus ds
uSuksd.kksa dks tkap ds :i esa vuqdwfyr ¼,MSIVsM½ fd;k gS18A
,oa dSalj ,oa vU; jksxksa ds laHkkfor mipkj gsrq lksus ds
uSuksd.kks a dh fpfdRldh; :i ls tkap dh tk jgh gSA
,FksjksLDysjksfll dk funku ,oa mipkj] ;k /kefu;ksa esa Iysd dk
fuekZ.k] bu nksuksa dk;ks± gsrq uSuks rduhd dk v/;;u fd;k tk
jgk gSA iqu#Riknd vkS"kf/k  vfLFk ,oa raf=kdk Ård bathfu;fjax
lfgr dbZ vuqiz;ksx {ks=kksa esa uSuksizkS|ksfxdh ds mi;ksx gsrq
vuqla/kku gks jgk gS7A mnkgj.k ds fy,] ekuo vfLFk dh
fØLVy [kfut lajpuk gsrq cukoVh uohu lkexzh ¼ukWosy
eVhfj;y½ fMt+kbu dh tk ldrh gS ;k nar vuqiz;ksxksa ds fy,
n`<+ djus okyh jky ds :i esa mi;ksx fd;k tk ldrk gSA
ÅtkZ vuqiz;ksx % uSuksizkS|ksfxdh] ikjaifjd ÅtkZ lzksrksa esa
,fIyds'kUl [kkst jgh gS ,oa fo'o dh c<+rh ÅtkZ ekaxksa dks
iwjk djus ds fy, lgk;rk gsrq oSdfYid ÅtkZ n`f"Vdks.k dks
dkQh c<+k jgh gS2A vusd oSKkfud ÅtkZ [kir dks de djus
,oa i;kZoj.k ij fo"kkärk ds cksÖk dks de djus ds lk/kuksa ds
lkFk LoPN] fdQk;rh ,oa v{k; ÅtkZ lzksr fodflr djus dh
fof/k dh [kkst esa dk;Zjr gSaA uSuksizkS|ksfxdh Js"Brj dSVkfyfll
ds ek/;e ls vifj"Ñr ¼jkW½ isVªksfy;e lkefxz;ksa ls ifj"Ñr
b±/ku mRiknu n{krk esa lq/kkj dj jgh gSA ;g okguksa ,oa
fo|qr&la;a=kksa esa vfr mPp ngurk ,oa ?k"kZ.k esa deh ds ek/;e
ls b±/ku dh [kir dks de djus ;ksX; cukrk gSA bysDVªkWfuDl
ds {ks=k dks uSuksizkS|ksfxdh }kjk Økafrdkjh cukus ds fy, lsV
fd;k x;k gSA DokaVe MkWV~l] mnkgj.k ds fy,] y?kq gYds
mRiknd dksf'kdk,a gSa ftudk mi;ksx izdk'k gsrq ;k fMLIys
LØhu tSlh lkexzh esa fd;k tk ldrk gSA flfydkWu fpIl esa
igys ls gh yk[kksa ?kVd gks ldrs gSa] ysfdu rduhd bldh
lhek r; dj jgh gS( ,d fuf'Pkr fcanq rd] lfdZV brus y?kq
gks tkrs gSa fd ;fn ,d v.kq mlesa ls fudy tk, rks lfdZV
mfpr :i esa dk;Z ugha djsxkA uSuksizkS|ksfxdh ls ijek.kq Lrj ds
lfdZV fo'kq)rk ls fufeZr fd, tk ldrs gSaA
i;kZoj.k mipkj % uSuksizkS|ksfxdh] ty dh v'kqf);ksa ds Rofjr]
de ykxr esa igpku ,oa mipkj ds ek/;e ls fdQk;rh] LoPN
is;ty dh vko';drk dks iw.kZ djus esa lgk;rk dj ldrh gSA
iznw"kdksa dks gkfujfgr cukus okyh jklk;fud izfrfØ;kvksa ds
ek/;e ls Hkwty esa vkS|ksfxd ty iznw"kdksa dks lkQ djus ds
fy, uSuksikfVZdYl fodflr fd, tk jgs gSaA 'kks/kdrkZvksa
iksVSf'k;e eSaxuht vkWDlkbM ds y?kq rkjksa ls cquh gqbZ ,d
uSuksQSfczd ^ ^isij rkSfy;kÞ fodflr fd;k gS tks lQkbZ vuqiz;ksxksa
gsrq rsy esa blds 20 xquk otu dks vo'kksf"kr dj ldrk gSA
bathfu;jksa us ÅtkZ&dq'ky foyo.khdj.k ¼MhlSfyuS'ku½ gsrq uSuksiksjksa
ds lkFk ,d iryh fQYe ¼fÖkYyh½ fodflr dh gSA bl
eksfyCMsue MkblYQkbM ¼MoS2½ fÖkYyh us orZeku ikjaifjd
fQYVj dh rqyuk esa nks ls ikap xquk vf/kd ikuh fQ+YVj fd;kA
uSuksVsDuksykWth ;qä lsalj ,oa lek/kku vc ok;q ,oa feêh esa
jklk;fud ;k tSfod ,tsaVksa dks igpkuus esa vf/kd l{ke gSa
rFkk igys ls dgha vf/kd laosnu'khy gSaA
uSuksizkS|ksfxdh dk Hkfo"; % uSuksizkS|ksfxdh] fpfdRldksa gsrq
orZeku esa miyC/k fpfdRlk midj.k] Kku ,oa  mipkj dks
c<+k jgh gSA uSuksesfMflu] vkS"kf/k] jksx dh jksdFkke ds fy,
lVhd lek/kku rS;kj djus gsrq tSfod&?kVuk ds izkÑfrd
iSekus ij izkIr djus] funku] ,oa  mipkj esa uSuksizkS|ksfxdh ds
vuqiz;ksx dk mi;ksx djrh gSA uSuksizkS|ksfxdh }kjk l{ke
Js"Brj besftax ,oa Mk;XuksfLVd VwYl igys funku] vf/kd
O;fäxr mipkj fodYiksa ,oa Js"Brj fpfdRlh; lQyrk nj ds
fy, ekxZ iz'kLr dj jgs gSaA uSuksizkS|ksfxdh 'kks/kdrkZ vusd
vyx&vyx fpfdRlk fo/kku ij dk;Z dj jgs gSa tgka ,d
uSuksikfVZdy izkoj.k djus vFkok dSalj dksf'kdkvksa dks lh/ks
vkS"kf/k igqapkus ,oa LoLFk Ård dks {kfr ds tksf[ke dks de
djus esa lgk;rk dj ldrs gSaA iqu#Riknd vkS"kf/k vfLFk ,oa
raf=kdk Ård bathfu;fjax lfgr dbZ vuqiz;ksx {ks=kks a es a
uSuksizkS|ksfxdh ds mi;ksx gsrq vuqla/kku gks jgk gSA mnkgj.k ds
fy,] ekuo vfLFk dh fØLVy [kfut lajpuk gsrq cukoVh
uohu lkexzh ¼ukWosy eVhfj;y½ fMt+kbu dh tk ldrh gS ;k
nar vuqiz;ksxksa ds fy, n`<+ djus okyh jky ds :i esa mi;ksx
fd;k tk ldrk gSA 'kks/kdrkZ vax izR;kjksi.k gsrq ,d fnu
c<+us okys  ekuo vaxksa ds y{; ds lkFk tfVy Årdksa dks
fodflr djus ds rjhdksa dh [kkst esa dk;Zjr gSaA jsfLijkslkbV~
37 ik.Ms; ,oa vU;% uSuksizkS|ksfxdh vkSj uSukseSVsfj;y fo"kkärk
ls ¼,d izdkj dh Ñf=ke yky jä dksf'kdk,a½ Hkfo"; ds
vkd"kZd vkfo"dkj gS] ;g dfYir uSuks e'khu gS] tks euq";ksa esa
yky jä dksf'kdk dh rjg cjrko dj djus esa l{ke gSaA
bldk mi;ksx jä izokg esa vkWDlhtu ,oa  dkcZu MkbvkWDlkbM
ds okgd ds :i esa vius Lo;a ds yky jä dksf'kdkvksa ds
c<+kus ;k iw.kZr;k ifjofrZr djus gsrq fd;k tk ldrk gS19A
lcls egRoiw.kZ vuqiz;ksx ,d dq'ky] lkoZHkkSfed] nh?kZ vof/k
rd pyus okys Ñf=ke jä&izfrLFkkiu rjy inkFkZ dk fuekZ.k
djuk gksxk] jä&vk/kku ¼Vªkal¶;wtu½ esa mi;ksx gsrq] ,oa  izkFkfed
fpfdRlk ifjn`';ksa ¼fluSfj;ks½ esaA jsfLijkslkbV~l dk mi;ksx
'olu jksxksa tSls fueksfu;k ds mipkj esa lgk;rk gsrq Hkh fd;k
tk ldrk gS] ,oa laHkkfor :i ls fpjdkfyd jksxksa tSls
,uhfe;k ;k vLFkek ds mipkj esa Hkh fd;k tk ldrk gSA
nwljh vksj] ekbØksfcoksjl ,d Ñf=ke ;kaf=kd Hk{kd dksf'kdh;
,oa  ,d uSuksjkscksfVd midj.k gS] tks lqjf{kr :i ls midj.kksa
dh vis{kkÑr de ek=kk dk mi;ksx djrs gq, jä tfur
jksxk.kqvksa dh Rofjr ,oa iw.kZ mUewy dj ldrk gS] fpfdRld ds
de fpfdRlh; lk/ku mi;ksx djuk bldk ,d Lokxr ;ksX;
vfrfjä ykHk gks ldrk gSA 'kks/kdrkZ ,d oSLdwykWbM ij Hkh
dk;Z dj jgs gSa] ;g ,d O;fäxr uSuksesfMdy midj.k gS
ftlls ge jä dks ifjofrZr dj ldrs gSaA dksyksVklkbV~l
fodflr fd, tk jgs gSa tks fd Ñf=ke ;kaf=kd IysVysV~l gSa1A
cktkj esa uSuks vk/kkfjr mRikn % uSuks vk/kkfjr mRikn [ksy]
lkSan;Z izlk/ku lkexzh] diM+k] bysDVªkWfuDl] besftax] Mªx fMfyojh]
jksxfunku] mRizsj.k] ck;kslsalj lfgr vusd vU; {ks=kks a esa
miyC/k gSaA cktkj esa 1800 ls vf/kd uSuks mRikn igys ls gh
miyC/k gSa ¼fp=k&1½A dqN egRoiw.kZ mRiknksa dk fooj.k fuEufyf[kr gS&
uSuksizkS|ksfxdh ls uSuksfo"kfoKku dh vksj % orZeku uSukslkexzh
¼uSukseSVsfj;y½ fo"kkärk vuqla/kku dk iw.kZ /;ku ¼eq[; Qksdl½
fMt+kbu fd, x, uSuksd.kksa ¼uSuks ikfVZdYl½ ij dsafnzr gS] tSls
fd /kkrq] /kkrq&vkWDlkbM] ,dy ,oa cgq ijr okyh dkcZuuSuksV~¸ kwc]
lh&60 ¼Qqyjhu½] vkS"kf/k okgd ,oa DokaVe MkWV~l gsrq mi;ksx
fd, tkus okys ikWyhefjd uSuksd.kA lkis{k lrg {ks=k c<+kuk
tks fd uSuks Ldsy ij d.k ds vkdkj esa deh ds :i esa ?kfVr
gksrk gS rFkk lkexzh esa uohu ¼ukWosy½ ,oa of/kZr xq.kksa dks
mRiUUk djrk gS] ijarq  ;g mUgsa vf/kd tSfod izfrfØ;k'khyrk
Hkh iznku djrk gSA fofHkUUk izfØ;kvksa ds ek/;e ls i;kZoj.k
esa uSuksd.kksa dk fuxZeu gks ldrk gS] tSls fd fLifyax ,oa
/kqykbZ okys miHkksäk mRiknksa ds }kjk uSuksd.kksa dks lfEefyr
djuk( la'ys"k.k ,oa mRiknu ds nkSjku( ifjogu ;k mi;ksx ds
nkSjku ,d vkdfLed :i esa NwVus ls( m|ksx tks uSuksizkS|ksfxdh
dk mi;ksx dj ykHk mBkrs gSa] mnkgj.k ds fy, vif'k"V ty
mipkj ,oa  vkS"kf/k forj.kA uSuksvkdkj nsus  ds fy, d.kksa
dks NksVk djus ls og ck;ksykWftdy flLVe ds nwjLFk {ks=kksa rd
igqap tkrs gSa tgk¡ lkekU; rkSj ij cM+s d.k igqapus ;ksX; ugha
gksrs gSaA i;kZoj.k lanw"k.k ,oa ikfjfLFkfrd ra=k esa ck/kk,a vHkh
rd vU; fo"k;ksa dk izfrfuf/kRo djrh gSaA uSuksd.kksa ls lacaf/kr
vk'kadk,a muds mRiknu ,oa vuqiz;ksx ds lkFk&lkFk fo"kkärk
ewY;kadu dh ekax djrh gSaA vusd dkj.kksa ls fufeZr uSukslkexzh
ds i;kZoj.k esa izos'k djus dh laHkkouk gSA dqN gSa ,oa vU;
fp=k 1 & fo'o Lrj ij uSuks mRikn dh okf"kZd c<+ksrjh
lkj.kh & 1 cktkj ds eq[; mRiknksa esa uSuksd.kksa dk fooj.k
Ø-la- mRikn dk oxZ visf{kr uSuks
fooj.k lkexzh
1- Mk;ij Øhe O;fäxr ns[kHkky ,oa lkSan;Z izlk/ku ZnO
2- [kk| daVsuj ?kjsyw mRikn ,oa x`g lq/kkj Ag
3- fyi ckWe O;fäxr ns[kHkky ,oa  lkSan;Z izlk/ku ZnO @
TiO2
4- twrk Øhe diM+k ,oa  twrs SiO2
5- eqyk;e f[kykSus diM+k ,oa  twrs Ag
6- vkarfjd nhokj isaV ?kjsyw mRikn ,oa x`g lq/kkj Ag
7- ,aVh fjady Øhe O;fäxr ns[kHkky ,oa lkSan;Z izlk/ku TiO2
8- Q+sl ekLd O;fäxr ns[kHkky ,oa  lkSan;Z izlk/ku TiO2
9- Vh 'kVZ] eksts diM+k ,oa  twrs Ag
10- luLØhu O;fäxr ns[kHkky ,oa  lkSan;Z izlk/ku TiO2
@ZnO2
11- fMvksMjsaV O;fäxr ns[kHkky ,oa lkSan;Z izlk/ku Ag
12- VwFkcz'k O;fäxr ns[kHkky ,oa lkSan;Z izlk/ku Ag
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Hkkjh ek=kk esa mRikfnr fd;k tk,xk] ,oa  ,slh Hkkjh ek=kk esa
mRikfnr fdlh Hkh lkexzh esa ls eky <+ksus rFkk  gSaMfyax ds
nkSjku dqN lkexzh ds  fofuekZ.k mRizokg ;k fxjus@Nydus ls
i;kZoj.k esa igqapus dh laHkkouk gSA dqN uSuks mRiknksa dk
mi;ksx dkWLeSfVDl ,oa  luLØhu tSls O;fäxr ns[kHkky
mRiknksa esa fd;k tk jgk gS blfy, /kksus okys miHkksäk mRiknksa
ds fujarj mi;ksx ls ;s okrkoj.k esa izos'k dj ldrs gSaA budk
bysDVªkWfuDl] Vk;j] b±/ku lsYl] ,oa vusd vU; mRiknksa esa
mi;ksx fd;k tkrk gS] ,oa  ;g vKkr gS fd buesa ls dqN
lkexzh mi;ksx ds nkSjku fjldj ;k f?klkbZ ls ckgj fudy
ldrh gS6A budk fMLikstscy lkexzh tSls fQYVlZ ,oa bysDVªkWfuDl
esa Hkh mi;ksx fd;k tk jgk gS ,oa blfy, Bksl vif'k"V Hkjko
{ks=k ¼ySaMfQy½ ,oa vU; izdkj ds vif'k"V fuiVku ek/;eksa ls
;s uSuks d.k i;kZoj.k rd igqap ldrs gSaA oSKkfudksa us mipkj
esa uSukslkexzh dk mi;ksx djus ds rjhds Hkh cuk,  gSaA ;|fi]
buesa ls vusd vHkh ijh{k.k pj.kksa esa gSa] ntZuksa lkbVksa esa igys
ls gh uSuks ykSg lfgr fofHkUUk uSukslkexzh Mkyh x;h gSA
i;kZoj.kh; :i ls mi;qä iztkfr;ksa ds mipkj gsrq mi;ksx fd,
x, bu uSuksd.kksa dh lqj{kk fu/kkZfjr djus ds fy, vHkh rd
ijh{k.k ugha fd;k x;k gSA ;|fi vf/kdka'k yksx cM+s oU;thou
ij vlj ls fpafrr gSa] ijarq  dbZ [kk| Üka`[kyk ¼Q+wM psu½ ds
vk/kkj ij e`nk  ds ouLifr;ksa ,oa  thoksa ij fuHkZj djrk gS]
tgka uSukslkexzh Mkyus ls O;kid :i ls izHkkfor gks ldrs gSaA
blds vfrfjä] tSlk fdysdksusV ,oa vU; }kjk mYys[k fd;k
x;k gSA mipkj esa ewY;oku uSuksvkdkj lkexzh rhozrk ls i;kZIr
njksa ij e`nk ds ek/;e ls foLFkkfir ugha gks ldrh gSA Hkfo";
esa iz;ksx'kkyk ,oa  {ks=k ijh{k.k mipkj ,oa lanw"k.k ds chp
fodkl Øe ¼Vkbeykbu½ dks Li"V djus esa lgk;rk djsaxsA
bu&foVªks ,oa bu&ohoks ekWMYl % fo"kkärk v/;;u lkekU; rkSj
ij uSuk sd.kk s a dh ikfjfLFkfrdh ds ekeys ds vfrfjä
bu&foVªks¼dksf'kdkvksa esa½ ;k bu ohoks ¼tarqvksa esa½ esa lapkfyr
fd, tkrs gSaA bu&ohoks iz;ksx fMt+kbu fd, tkus ls iwoZ vusd
ekeyksa esa lkbVksVksfDlflVh ds ra=k dks leÖkus ds fy, igys
bu&foVªks v/;;u lapkfyr fd, tkrs gSaA fofHkUUk iz;ksxkRed
,oa lS)kafrd midj.k fodflr fd, x, gSa rFkk dq'ky
uSuksVkWfDlflVh ijh{k.k ds fy, fdQ+k;rh n`f"Vdks.k ds :i esa
ykxw fd, x, gSa] tgka fd iz;ksxkRed ,oa uSuksVkWfDldksykWftdy
MsVk vHkh Hkh vi;kZIr gSA ifj.kker% vk.kfod MkWfdax] vk.kfod
xfr'khyrk fleqys'ku] ek=kkRed lajpuk&xfrfof/k@xq.k laca/k
lfgr fofHkUUk dEI;wVs'kuy rduhdksa us uSuks ikfVZdy&lsy
ijLij fØ;k ¼baVjSD'ku½ dh tkap djus] chchch ikjxE; njksa
dk iwoZ vuqeku crkus ,oa  dksf'kdkvksa ij uSuks ikfVZdy ds
laHkkfor gkfudkjd izHkkoksa dk ewY;kadu djus dk ekxZ iz'kLr
fd;k gS21A lh,lvkbZvkj&vkbZvkbZVhvkj esa uSuksd.kksa ,oa mRiknksa
ds fo"kkärk@lqj{kk ewY;k adu ds fy, U;wjk sVk WfDlflVh]
thuk sVk W fDlflVh] bE; wuk sVk W fDlflVh] u sÝk sVk W fDlflVh]
gsisVksVkWfDlflVh] QksVksVkWfDlflVh ,oa MeZy VksfDlflVh gsrq
fofHkUUk bu&foVªks ekWMy miyC/k gSaA
bu&foVªks ,oa bu&ohoks fo"kkärk % /kkrq vkWDlkbM uSuksd.k dh
laHkkfor fo"kkärk v/;;u us /;ku vkdf"kZr fd;k gSA pk¡nh
ds uSuksd.k ¼flYoj uSuks ikfVZfdy]½ tks lokZf/kd xgu v/;;u
uSukslkexzh ds chp jSad fd, tkrs gSa] dk mi;ksx fofHkUUk
O;kolkf;d mRiknksa esa muds vlk/kkj.k ,aVhekbØksfc;y xq.kksa
ds dkj.k dhVk.kq 'kks/ku ,tsaV ds :i esa fd;k tkrk gSA
ck;k st s fud  SnO2¼fVu Mkbvk WDlkbM½ u Suk sd.k k s a  dh
lkbVksVkWfDlflVh dk ewY;kadu gsiSVkslSY;wyj dklhZuksek lsy
ykbu ¼HepG2½ ds izfrdwy fd;k x;k FkkA SnO2 ¼fVu
MkbvkWDlkbM½ uSuksd.kksa us [kqjkd ,oa  le;&fuHkZj rjhds ls
lsy izlkj dks jksd fn;kA VkbVsfu;e MkbvkWDlkbM uSuksd.kksa
¼TiO2½ fofHkUUk {ks=kksa esa O;kid :i ls mi;ksx fd, tkus okys
uSuks lajpukvksa esa ls ,d gSaA  baVªkxSfLVªdyh ,MfefuLVMZ  TiO2
uSuksd.kksa ds 90 fnuksa dh of/kZr [kqjkd ¼2-5 ls 10 ,eth@dsth
'kjhj Hkkj½ ds ifj.kkeLo:i pwgksa esa Iyhgk ¼LIyhu½ {kfr ,oa
izfrj{kk vdk;Zrk ¼fMlQaD'ku½ esa deh vkbZA ys[kdksa us ruko
izfrfØ;kvksa] lsy izlkj] ,iksIVksfll] p;kip; izfØ;kvksa] ,oa
vkWDlhfM,fVo ruko ls lacaf/kr thu dh izdVu esa ifjorZu
dk Hkh mYys[k fd;k gSA O;kolkf;d :i ls miyC/k  SiO2
¼flfydkWu MkbvkWDlkbM½ uSuksd.kksa ¼10 ,oa 300 uSuks ehVj½
dh fo"kkärk dh tkap jkW ¼vkj , MCY;w½  264-7 ekml
eSØksQst lsy ykbu esa gqbZ FkhA ys[kdksa us ik;k fd 10 uSuks
ehVj SiO2 ¼flfydkWu MkbvkWDlkbM½ uSuksd.kksa us lsy izlkj]
ekWQ+ksZykWth ,oa lsy pØ dks  izHkkfor fd;kA y?kq  SiO2
¼flfydkWu MkbvkWDlkbM½ uSuksd.kksa ds lkFk mipkfjr dksf'kdkvksa
us QSxkslkbVksfll dks cgqr de dj fn;k] tSlk fd jkW
¼vkj,McY;w½ 264-7 dksf'kdkvksa }kjk bZ- dksykbZ ds viVsd
}kjk fuxjkuh dh xbZ FkhA eSØksQst ds Hkhrj y?kq jkW ¼vkj,McY;w½
uSuksd.kksa dk tSo lap; cSDVhfj;y viVsd dks nck ldrk gS
,oa thok.kqjks/kh xfrfof/k dks {kfr igqapk ldrk gSA gky gh esa
bu&ohoks v/;;u esa foLVkj pwgksa dks ekSf[kd ufydk&iks"k.k
¼xSokt½ ds ek/;e ls fn, x, flfydk uSuksd.kksa ¼333 ,eth@
39 ik.Ms; ,oa vU;% uSuksizkS|ksfxdh vkSj uSukseSVsfj;y fo"kkärk
dsth@fnu] 10&15 uSuks ehVj½ ds lLisa'ku ds fo"kkärk izHkkoksa
dk ewY;kadu fd;kA ys[kdksa us dksysLVªkWy] ;wfj;k] dqy izksVhu]
,yMh,y] ,pMh,y] ,LikVsZV vehuksVªkalQsjl xfrfof/k ,oa
{kkjh; QkWLQsV xfrfof/k esa egRoiw.kZ ifjorZuksa dk mYys[k
fd;kA ekuo Lru dSalj lsy ykbu ¼,elh,Q 7½ esa CuO
¼dkWij vkWDlkbM@D;wifjd vkWDlkbM½ uSuksd.kksa us  [kqjkd ,oa
le;&fuHkZj rjhds ls vkWVksQsxh izsfjr fd;kA ,d jkspd  fu"d"kZ
ls irk pyk fd Lizsx&MkWyh pwgs  dh izfrj{kk iz.kkyh vaxksa esa
tek Ag uSuks ikfVZdy ¼pk¡nh ds ukbuksd.k½] ,oa gYds ,fjVs'ku
dks Fkkbel ,oa ,thuSuks ikfVZdy ¼pk¡nh ds ukbuksd.k½ mipkfjr
tarqvksa ds Iyhgk esa ns[kk x;k Fkk] ijarq Ag$ ds lkFk ughaA
;Ñr ,oa xqnsZ ,thuSuks ikfVZdy ¼pk¡nh ds uSuksd.k½ dh vR;f/kd
vkbZoh [k+qjkd }kjk lcls vf/kd izHkkfor vax gks ldrs gSa] ,oa
mYys[kuh; :i ls xq.klw=k VwVus esa o`f) gqbZ ,oa cgqxqf.kr
¼ikWyhIykWbMh½ lsy nj esa Hkh ,th uSuks ikfVZdy ds laHkkfor
thuksVksfDlflVh fufgr FkhA pks ,oa vU; us CuO, SiO2, ZnO
,oa Co3O4  uSuksd.kks a dh bu&ohoks xaHkhj QsQM+ks a ¼yaXl½
bU+ysekstsuhflVh ,oa bu foVªks lkbVksfDlflVh dh rqyuk fd;kA
CuO ,oa  ZnObu foVªks ,oa bu&ohoks tk¡p nksuksa esa lokZf/kd
fo"kkä uSuksd.k FksA CuO ds ZnO ds ckn lokZf/kd fo"kkä
uSuksd.k gksus ,oa TiO2 uSuksd.kU;wure fo"kkä uSuksd.k gksus
dh tkudkjh izkIr gqbZ gSA
i;kZofjd fo"kkärk % ?kjsyw vkSj vkS|ksfxd lzksrksa ls vif'k"V
ty] varr% ty pØ esa izos'k djrk gS ftlls uSuks eSVhfj;y
,Dlikstj ls tyh; i;kZoj.k ij gksus okys izHkko dh tkap esa
oSKkfud fo'ks"k #fp ys jgs gSaA blds vykok] vif'k"V ty
mipkj ds fy, uSukseSVsfj;y dk mi;ksx ds ty dks mipkfjr
djus dh rduhdksa esa Hkh o`f) gqbZ gS ¼tSls ykSg uSuks ikfVZdy½A
MªkslksfQyk esykuksxSLVj dk dkcZu uSuksV~¸ kwc] lsfj;e vkWDlkbM]
;k pkanh tSls dbZ uSukseSVsfj;y dh fo"kkärk ds ijh{k.k djus
esa iz;ksx fd;k x;k gSA pkanh ds uSuks ikfVZfdy mPp ;wdsfj;ksfVd
thoksa dh rqyuk esa izksdSfj;ksfVd thok.kq o thoksa dks vf/kd
dq'kyrk ls ekj nsrs gSaA MªkslksfQyk tho pkanh uSuks ikfVZdy  ds
de lkanzrk ds laidZ esa vkus ij Øe'k% pkanh uSuks ikfVZfdy ds
bl nh?kZdkfyd tgjhys vukoj.k ds fy, vuqdwfyr gks tkrs gSa
vkSj mudh iztuu {kerk muds vuqdwyu ds dkj.k lkekU;
Lrj ij ykSV vkrh gSA O;kolkf;d uSuksehVj vkdkj esa pkanh
ds Ag$ vk;u tyh; okrkoj.k esa tek gks ldrs gSa vkSj
t+sczkfQ'k Hkwz.k ds fodkl dks xaHkhj :i ls uqdlku igqapkrs gSaA
fofcz;ks fQ'kjh] ØLVsfl;u Msfu;k eSXuk vkSj FkSeksukslsQyl
IySV~¸kwjl ds fy, ZnO, CuO vkSj TiO2 ds uSuks ikfVZdy dh
fo"kkärk dk ewY;kadu /kkrq vkWDlkbM QkWewZys'ku ¼uSuks ;k cM+s
vkdkj½ ij izeq[krk ds lkFk fd;k x;k FkkA izkIr ifj.kkeksa ls
irk pyk fd pkanh ds uSuks ikfVZdy 25 feyhxzke izfr yhVj
dh lkanzrk ds uhps ijh{k.k fd, x, ;wuhdY;qyj ;wdSfj;ksfVd
tho ij fdlh Hkh fo"kkärk dkjZokbZ dks iznf'kZr ugha djrs gSa
tcfd vk;fud Ag, 0-4 feyhxzke izfr yhVj dh lkanzrk ij
Hkh bldh fo"kkärk cjdjkj j[krh gSA ;g Hkh ns[kk x;k gS fd
lh- ,yhxsal ds fodkl] iztuu vkSj O;ogkj lHkh ij ZnO
uSuks ikfVZdy ds fofHkUUk vkdkj ¼35 ,u,e] 50 ,u,e
vkSj 100 ,u,e½ dk fHkUUk&fHkUUk izfrdwy izHkko iM+rk gSA
/kkrq vkWDlkbM d.kksa dks dksf'kdkvksa esa fo"kkärk mRiUUk
djus ds fy, muesa izos'k djus dh vko';drk ugha gksrh
gSA dksf'kdk ¼cSDVhfj;y dksf'kdk fHkfÙk ;k ØLVsf'k;u
vkar i;kZoj.k½ vkSj d.k ds chp ?kfu"B laidZ gksus ds fy,
cgqr vf/kd egRoiw.kZ yxrk gSA blls tho&d.k laidZ {ks=k
ds vkl&ikl lw{e i;kZoj.k esa ifjorZu gks ldrs gSa vkSj ;k
rks /kkrqvksa ds ?kqyu'khyrk esa o`f) gks ldrh gS ;k vkjvks,l
mRiUUk fd;k tk ldrk gS tks lsy fÖkYyh dks uqdlku
igqapk ldrk gSA
uSuk sVk WfDldksyk Wth es a lh,lvkbZvkj&vkbZvkbZVhvkj dk
;ksxnku % lh,lvkbZvkj&Hkkjrh; fo"kfoKku vuqla/kku laLFkku
fiNys ,d n'kd ls uSuksVkWfDldksykWth ds {ks=k esa dke dj
jgk gS vkSj fo"kkärk foKku ds bl mHkjrs {ks=k esa 40»
oSKkfud 'kfä egRoiw.kZ ;ksxnku nsdj blesa fo'ks"kKrk fodflr
djus esa l{ke cuk jgh gSA bl laLFkku us bathfu;MZ uSukseSVsfj;y
ds la'ys"k.k vkSj fo'ks"krk] fo"kkärk ewY;kadu ds fy,
i)fr@vLls@rduhdk s a ds fodkl] uSuk sl qj{kk ds fy,
fn'kk&funsZ'k] oSdfYid ekWMy] ifjra=k vkSj tSfod iz.kkfy;ksa
ds lkFk uSukseSVsfj;y ds laidZ ds izHkko vkfn esa usr`Ro fd;k
¼fp=k&2½A
uSukseSVsfj;y dh lqj{kk@fo"kkärk dk vkdyu djus ds
fy,] lcls egRoiw.kZ eqíksa esa ls dqN dks lacksf/kr djus dh
vko';drk gS& i½ vkdkj vkSj eki dk izHkko( ii½ MksflesVªh(
iii½ forj.k vkSj VªSfdax dk ekxZ( iv½ ijh{k.k ekWMy dk fodkl
vkSj lR;kiu( v½ bu ohoks cuke bu&foVªks ,DlVªkiksys'ku( vi½
ikfjfLFkfrdrk( vii½ dEI;wVs'kuy uSuksVkWfDlflVh vkSj viii½ thou
pØ tkapA lh,lvkbZvkj&vkbZvkbZVhvkj esa uSuksVkWfDldksykWth
ds {ks=k esa dqN izeq[k miyfC/k;ka 'kkfey gSa% &
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• lh,lvkbZvkj&vkbZvkbZVhvkj us 16 bu&foVªks ekWMy] 7
bu&ohoks ekWMy dh LFkkiuk vkSj lR;kiu fd;k gS] tks
thu&fo"kkärk ds v/;;u ds fy, th,yih dk vuqikyu
djrs gSa vkSj ikfjfLFkfrdh v/;;u ds fy, 6 ekWMy gSaA
• yxHkx 70 ls vf/kd izdk'ku mPp bEiSDV QSDVj okyh
if=kdkvksa esa izdkf'kr gks pqds gSaA
• lh,lvkbZvkj&vkbZvkbZVhvkj ,d lnL; ds :i es a]
vkbZ,lvks@Vhlh 229 ¼uSuks&VsDuksykWtht½ ds chvkbZ,l]
fp=k 2 & lh,lvkbZvkj&Hkkjrh; fo"kfoKku vuqla/kku laLFkku esa uSukseSVhfj;y fo"k foKku {ks=k esa oSKkfud n{krk
Hkkjr ljdkj }kjk vuqeksfnr vkSj viuk, x, X;kjg
vkbZ,lvks ekud izkIr djus esa egRoiw.kZ Hkwfedk fuHkk
pqdk gSA dqN vkSj Hkh vHkh LohÑfr pj.k dh izfØ;k esa gSaA
• ISO vuqeksnu ds fy,] chvkbZ,l dks tek djus ds fy,
uSukseSVsfj;y fo"k foKku esa fof/k;ksa ¼Ecotoxicity fof/k;ksa½
ds fy, nks ekudksa dks rS;kj fd;k tk jgk gSA
• lh,lvkbZvkj&vkbZvkbZVhvkj esa fofHkUUk uSukseSVsfj;y dh
fo"kkärk@lqj{kk ewY;kadu fd;k x;k gSA mnkgj.k ds fy,
dqN fuEufyf[kr gS%&
41 ik.Ms; ,oa vU;% uSuksizkS|ksfxdh vkSj uSukseSVsfj;y fo"kkärk
Hkfo"; dh j.kuhfr;ka
lh,lvkbZvkj&vkbZvkb ZVhvkj uSuk sVk W fDldk syk Wth ds
fuEufyf[kr izeq[k {ks=kksa ds lanHkZ esa fiNys dqN n'kdksa ls dM+h
esgur dj jgk gS ftls vuns[kk ugha fd;k tk ldrk gSA mUgsa
la{ksi esa lkjkaf'kr fd;k tk ldrk gS&
• ekU; ijh{k.k ekWMy] ekuo LokLF; vkSj i;kZoj.k dh lqj{kk ds
fy, fo"kkärk vkSj lqj{kk ewY;kadu ds rjhdksa fodflr djukA
• uSuks fofuekZ.k m|ksxksa ds Jfedksa esa tksf[ke dks de djus ds
fy, lkefjd ;kstuk cukukA
• tksf[ke ewY;kadu vkSj uSukseSVsfj;y ds [krjs dh igpku ds
{ks=k es a fo'o Lrj dh ;ksX;rk dh LFkkiuk] tks fd
fo'ofo|ky;ksa] vkbZvkbZVh] QkekZ lsDVj] baMLVªht bR;kfn ds
fy, mi;ksxh lkfcr gks ldrh gSA
• iz;ksx'kkyk vkSj O;kolkf;d lsfVaXl esa uSuks&lkexzh ds lqjf{kr
lapkyu ds fy, fn'kk&funsZ'kA
• Hkkjr esa uSuks mRiknksa ds fy, izek.ku miyC/k gksuk pkfg,A
• ns'k esa ukxfjd lekt dks uSuksVsDuksykWth ds ckjs esa csgrj
tkudkjh nh tk,xhA
vukoj.k ds ckn uSuksd.k ifjlapj.k ra=k ds }kjk fofHkUUk
vaxksa esa tek fd;k tk ldrk gS vkSj vif'k"V ds :i esa lekIr
gks tk,xk( blds ckn muds ckn ds voØe.k i;kZoj.k esa d.kksa
dks eqä dj ldrs gSa tgka os [kk| osc esa jg ldrs gSa ;k QSy
ldrs gSaA blfy,] Åij fn, x, uSukseSVsfj;y ds Qk;ns vkSj
uqdlku dks /;ku esa j[krs gq,] laHkkfor Hkfo"; ds ifj.kkeksa ls
fuiVus ds fy, ,d foLr`r j.kuhfrd ;kstuk rS;kj dh tkuh
pkfg,A vf/kdkfj;ksa }kjk fu;eksa dks fu/kkZfjr djus ds lanHkZ
esa bu v/;;uksa dh Hkwfedk cgqr egRoiw.kZ gSA
lanHkZ
1. Abeer S, Future medicine: nanomedicine, JIMSA,
25(2012) 187-92.
2. Baibarac M, & Gómez-Romero P, Nanocomposites
based on conducting polymers and carbon nanotubes:
from fancy materials to functional applications,
lkj.kh 3 & lh,lvkbZvkj&vkbZvkbZVhvkj esa uSukseSVsfj;y fo"kkärk@
lqj{kk ds fy, miyC/k ijh{k.k@fof/k;ksa dk fooj.k
iSjkehVj fof/k;k¡@ijh{k.k
viVsd@dksf'kdkvksa esa mn~xzg.k bysDVªk Wu lw{en'khZ] ¶yks&lkbVksesVªh]
ekbØksLdksih
ekWQksZykWth v/;;u ekbØksLdksih
dksf'kdh; fo"kkärk ,eVhVh] ,yMh,p] ,uvkj;w]  VªkbiSu Cyw]
ihvkbZ- viVsd
E;wVktsusfll ,El VsLV] ,pthihvkjVh QkWoZMZ E;wVs'ku
ijh{k.k
viksIVksfll vusDlhu oh@ihvkbZ] Vuy] bZVhchvkj
@,ØhMhu vkWjsat dh nksgjh LVsfuax] Mh,u,
ÝsXesaVs'ku
vkWDlhdkjd ruko vkjvks,l] th,l,p] ,yihvks] ,lvksMh]
dSVkyst+
iz.kkyhxr fo"kkärk thuks&] bE;wuks&] gsiSVks&] U;wjks&] MeZy&]
usÝks&fo"kkärk
vksfeDl n`f"Vdks.k VªkalfØIVksfeDl] izksVsvkWfeDl]
esVkcksyksfeDl
lkj.kh 2 & vkbZvkbZVhvkj }kjk fd, x, uSukseSVsfj;y fo"kkärk@lqj{kk
ewY;kadu dk fooj.k
oxZ uSuksd.k
/kkrq NPs Au, Ag, Pt
/kkrq vkDlkbM NPs ZnO, TiO2, CeO2, Cr2O3, CuO,
Fe2O3
DokaVe MkWV~l Mn&ZnS, CdTe
dkcZu vk/kkfjr Qqyjhu ] dkcZu  uSuks  V~¸ kwc] xzkQhu
NMs vkWDlkbM
cgqyd ih,yth,] ihbZvkbZ] O-gSDlkMhlkby& MsDLVªu
uSuks laiqfVr ;kSfxd • czksehysu yksMsM ih,yth, uSuksd.k
• thysu xe CysaMsM ihbZvkbZ uSuksdEiksftV~l
• O-gSDlkMhlkby&MsDLVªu  buVªSIM cjcjhu
uSuksd.k
• fudksVhu laiqfVr ih,yth, uSuksd.k
• ikWyhXywVkfed ,flM csLM  uSuksdEiksftV~l
• 1]4 &C;wVsuMkbvkWy MkbXykblsMsy ,Fkj ØkWl
fyaDM ihbZvkbZ&th&behMktksy  uSuksd.k
• yhfu;j ihbZvkbZ uSuksd.k
• ikWyh,fØyvksby gkbMªktkbM  dSiM flYoj
,aM xksYM uSukstSYl
• ihbZvkbZ ihbZth&fcl ¼vehuks,fFky QkWLQsV½
uSuksd.k
42 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk  o"kZ 27 vad ¼1&2½ twu ,oa fnlEcj 2019
Journal of nanoscience and nanotechnology, 6(2)
(2006) 289-302.
3. Bancos S, Stevens DL & Tyner KM, Effect of silica
and gold nanoparticles on macrophage proliferation,
activation markers, cytokine production, and
phagocytosis in vitro. International journal of
nanomedicine. 10 (2015) 183.
4. Cattaneo AG, Gornati R, Sabbioni E,  Chiriva M,
Cobos E & Jenkins MR, Bernardini G,
Nanotechnology and human health: risks and benefits.
Journal of applied Toxicology, 30(8) (2010) 730-44.
5. Cho W S, Duffin R, Bradley M, Megson I L,
MacNee W, Lee J K, Jeong J & Donaldson K,
Predictive value of in vitro assays depends on the
mechanism of toxicity of metal oxide nanoparticles,
Particle and Fibre Toxicology, 10(1) (2013) 55.
6. Daughton CG & Ternes TA, Pharmaceuticals and
personal care products in the environment: agents of
subtle change. Environmental Health Perspectives,
107(6) (1999) 907.
7. Ellis-Behnke R G, Liang Y X, You S W, Tay D K,
Zhang S,  K F So & Schneider GE, Nano neuro
knitting: Peptide nanofiber scaffold for brain repair
and axon regeneration with functional return of vision,
Proceedings of the National Academy of Sciences,
103(13) (2006) 5054-9.
8. Fleischer N, Genut M, Rapoport L, Tenne R, New
nanotechnology solid lubricants for superior dry
lubrication, In10th European Space Mechanisms and
Tribology Symposium, 524 (2003) 65-66.
9. Hall S, Bradley T, Moore JT, Kuykindall T & Minella
L, Acute and chronic toxicity of nano-scale TiO2
particles to freshwater fish, cladocerans, and green
algae, and effects of organic and inorganic substrate
on TiO2 toxicity, Nanotoxicology, 3(2) (2009) 91-7.
10. Hassankhani R, Esmaeillou M, Tehrani A A,
Nasirzadeh K, Khadir F, Maadi H, In-vivo toxicity
of orally administrated silicon dioxide nanoparticles
in healthy adult mice, Environmental Science and
Pollution Research, 22(2) (2015) 1127-32.
11. http://www.immnet.com/articles? article=1750
12. Jacoby M, Nanoscale electronics, Chemical &
Engineering News, 80(39) (2002) 38-43.
13. Khare P, Sonane M, Nagar Y, Moin N, Ali S, Gupta
KC & Satish A, Size dependent toxicity of zinc oxide
nano-particles in soil nematode Caenorhabditis
elegans, Nanotoxicology, 9(4) (2015) 423-32.
14. Kvitek L, Vanickova M, Panacek A, Soukupova J,
Dittrich M, Valentova E, Prucek R, Bancirova M,
Milde D & Zboril R, Initial study on the toxicity of
silver nanoparticles (NPs) against Paramecium
caudatum. The Journal of Physical Chemistry, 113
(11) (2009) 4296-300.
15. Lecoanet HF & Wiesner MR, Velocity effects on
fullerene and oxide nanoparticle deposition in porous
media, Environmental Science & Technology, 38 (16)
(2004) 4377-82.
16. Panacek A, Prucek R, Safarova D, Dittrich M,
Richtrova J, Benickova K, Zboril R & Kvitek L, Acute
and chronic toxicity effects of silver nanoparticles
(NPs) on Drosophila melanogaster, Environmental
Science & Technology, 45(11) (2011), 4974-79.
17. Roopan S M, Kumar S H, Madhumitha G &
Suthindhiran K, Biogenic-production of SnO2
nanoparticles and its cytotoxic effect against
hepatocellular carcinoma cell line (HepG2), Applied
Biochemistry and Biotechnology, 75(3) (2015), 1567-75.
18. Rosi N L, Mirkin C A, Nanostructures in
biodiagnostics, Chemical Reviews, 105(4) (2005)
1547-62.
19. Saha M, Nanomedicine: promising tiny machine for
the healthcare in future-A review, Oman Medical
Journal, 24 (4) (2009), 242.
20. Sheng L, Wang L, Sang X, Zhao X, Hong J, Cheng
S, Yu X, Liu D, Xu B, Hu R, Sun Q, Nano-sized
titanium dioxide-induced splenic toxicity: A biological
pathway explored using microarray technology,
Journal of Hazardous Materials, 278 (2014) 180-8.
21. Shityakov S, Roewer N, Broscheit JA, Förster C, In
silico models for nanotoxicity evaluation and
prediction at the blood-brain barrier level: A mini-
review, Computational Toxicology, 2 (2017) 20-7.
22. Thompson S E, Parthasarathy S, Moore's law: The
future of Si microelectronics, Materials Today, 9 (6)
(2006) 20-25.
23. Wang J & Fan Y, Lung injury induced by TiO2
nanoparticles depends on their structural features:
size, shape, crystal phases, and surface coating,
International Journal of Molecular Sciences, 15(12)
(2014) 22258-78.
24. Wen H, Dan M, Yang Y, Lyu J, Shao A, Cheng X,
Chen L, Xu L, Acute toxicity and genotoxicity of
silver nanoparticle in rats, PloS one, 12(9) (2017).
